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Description 

TECHNICAL FIELD 

[0001] The present invention relates to an automatic 
administration instrument for medical use, which is used 
for administering drug solutions. 

BACKGROUND ART 

[0002] Conventionally, an administration instrument 
for medical use is often used when a drug solution such 
as growth hormone, insulin, or the like is administered. 
Generally, when using the administration instrument, a 
doctor or a nurse performs administration in a hospital 
or the like, and a patient himself or his family performs 
administration at home. The administration is carried out 
by inserting a needle into some region on the skin, and 
it is not an exaggeration to say that the angle of the needle 
insertion into the skin and the speed of the needle inser- 
tion as well as the speed at which the drug solution is 
injected after the needle insertion depend on the skill 
level of a person who performs the administration. 
[0003] Figure 5 is a blockdiagram illustrating the inside 
of an electric injector which is currently used in dentistry. 
The principle of administration of drug solutions will be 
described with reference to figure 5. Now, a syringe 1 03 
filled with a drug solution is set in a cartridge holder 1 04 
attached to a main body 110. 

[0004] When pressing a SW1, a motor 111 normally 
rotates, and the torque is reduced by a reduction gear 
box 1 09 which is directly connected to the motor 1 1 1 to 
rotate a reduction gear main-shaft 108 of the reduction 
gear box 109. An end of the reduction gear main-shaft 
108 engages with a gear 106 through a rotary disc 107 
to rotate the gear 106. Further, the gear 106 engages 
with a gear 105 and thereby the torque of the gear 106 
propagates to the gear 1 05. A gear 1 05a is provided co- 
axially with the gear 1 05 so as to engage with a rack 1 04a 
which is provided in the lower right half of a push piston 
1 04 from the center thereof. When the gear 1 05 rotates, 
the gear 105a also rotates in the same direction as the 
gear 105, and consequently, the push piston 104 is 
moved in the direction of the injection needle 113, where- 
by the drug solution in the syringe 103 is pushed out of 
the injection needle 113. 

[0005] During injecting, air is removed in the above- 
described operation, and thereafter, the injection needle 
1 1 3 is inserted into a target region, and the drug solution 
is administered. In figure 5, SW2 denotes a switch for 
reverse rotation of the motor 111, and 112 denotes a 
buttery for driving the motor 111. 
[0006] Up to this point the conventional electric injector 
for automatically administering a drug solution has been 
described. Next, a typical administration instrument for 
medical use in which a drug and a drug solution are dis- 
solved and mixed, which has conventionally been em- 
ployed, will be described with reference to figure 6. In the 


administration instrument for medical use shown infigure 
6, when it is used, a drug and a drug solution are mixed 
and dissolved by manual operation and then injected. In 
figure 6, constituents that are substantially identical to 
5 those shown in figure 5 are given the same reference 
numerals. 

[0007] Now, a syringe 103 is set in a cartridge holder 
1 1 7, and the syringe 1 03 contains a powder preparation 
1 14 and a drug solution 127 which are placed in different 

10 rooms separated by a rubber 1 1 6 and a rubber 1 1 8. An 
injection needle 113 attached to an end of the syringe 
103 is provided with a needle cap 101. In this state, the 
injection needle 1 13 is directed upward and an injection 
button 120 is pushed toward the injection needle 113. 

15 Then, the push piston 119 pushes the rubber 118, the 
rubber then pushes the drug solution 127, and the rubber 
1 1 6 moves toward the injection needle 1 1 3 with the pres- 
sure at which the drug solution 127 is pushed. When the 
rubber 1 1 6 reaches a position slightly ahead of a protru- 

20 sion 1 1 5 of the syringe, the drug solution 1 27 goes over 
the rubber 116, passes the syringe protrusion 115, and 
starts to flow into the room of the powder preparation 
1 14. The injection button 120 is further pushed, and then 
the drug solution 1 27 continuously flows into the room of 

25 the powder preparation 1 14. After all the drug solution 
127 flows into the room of the powder preparation 114, 
the rubber 1 1 8 contacts the rubber 1 1 6. 
[0008] Next, for fully mixing and dissolving them, the 
injection needle 113 is directed upward in the above- 

30 mentioned state and is slightly shaken. Next, with the 
injection noodle 113 being directed upward, the needle 
cap 101 is removed and the injection button 120 is 
pressed, thereby releasing air. After the air releasing, the 
injection needle 1 13 is inserted into a region of the body 

35 at which the drug solution is to be administered, and the 
injection button 1 20 is pressed, whereby the drug solution 
is administered into the region. As described above, in 
the administration instrument shown in figure 16, the 
processes from the mixing and dissolving of the drug and 

40 drug solution to the administration thereof are manually 
performed. 

[0009] However, in the conventional administration in- 
strument for medical use, no matter how much a person 
is skilled in achieving the angle to the skin and the speed 

45 during needle insertion as well as the speed of injecting 
the drug solution and the speed of removing the needle 
after the needle insertion, the person who does the ad- 
ministration is merely a human being, and therefore, the 
above-mentioned angle and speeds cannot be prevent- 

50 ed from being varied depending on the physical condition 
and the like at that time. Since a person who administers 
the drug solution and a person who is given the drug 
solution are both human beings, the body sizes are dif- 
ferent and the physical conditions at the administration 

55 are not always the same. Therefore, it is difficult to ad- 
minister the drug solution in the same manner every time. 
Therefore, it is not always possible to perform adminis- 
tration with reducing pain. 
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[001 0] Particularly, since the electric injector shown in 
figure 5 is a grip type injector, the user must grip and 
support its body by one hand as well as keep on pressing 
the SW1 throughout administration. Further, since the 
injector is large in shape and a buttery 1 12 is heavy in 
weigh, a great physical strain is imposed on the person 
who performs administration and, therefore, it can be said 
that it is difficult to perform self-administration using this 
injector. 

[0011] Further, in the mixing and dissolving type ad- 
ministration instrument shown in figure 6, since the dis- 
solving operation is manually performed, it is necessary 
to watch the dissolving condition with great care as well 
as perform the dissolving with discretion. Further, proper 
mixing cannot be performed unless the injection needle 
is shaken in a vertical orientation even after the dissolv- 
ing. This is a very troublesome work for a patient having 
bad eyesight. 

[0012] Further, a patient has a fear about seeing the 
injection needle until just before administration, and this 
may cause a mental strain to the patient. 
[0013] As described above, the needle insertion itself 
imposes physical and mental strains on the patient and, 
in some cases, seriously affects the body of the patient, 
which might lead to life-threatening danger. 
[0014] The present invention is made to solve the 
above-described problems and has for its object to pro- 
vide an administration instrument for medical use which 
automatically performs needle insertion, administration, 
and needle removal, and further, automatically performs 
dissolving, mixing, and air-releasing when it is a dissolv- 
ing and mixing type administration instrument, and still 
further, has a construction in which an injection needle 
is kept unseen from the outside until just before needle 
insertion, thereby reducing physical and mental strains 
on patients and realizing administration under more sta- 
ble conditions. 

[0015] A document of the prior art useful for under- 
standing the invention is WO 01/17593. 

DISCLOSURE OF THE INVENTION 

[0016] The automatic administration instrument for 
medical use according to the present invention is defined 
in claim 1. The automatic administration instrument is 
provided with means for automatically inserting an injec- 
tion needle into a skin, and means for automatically re- 
moving the injection needle from the skin, and injection 
is carried out under the state where a part of the body of 
the administration instrument is pressed against a body 
region of a patient to be subjected to administration. 
Therefore, an angle, a depth, and a speed at which nee- 
dle insertion or needle removal is carried out can be con- 
trolled, thereby reducing a possibility that administration 
is influenced by variations in the level of skill, daily phys- 
ical condition, or body size among individuals. 
[0017] Further, in the automatic administration instru- 
ment for medical use according to the present invention, 


the speed at which the injection needle is automatically 
inserted into the skin or the speed at which the injection 
needle is automatically removed from the skin is made 
variable, and the amount of drug solution to be injected 

5 per unit time during administration can be arbitrarily set, 
and further, the injection needle is made invisible from 
the outside until needle insertion is completed. Therefore, 
the pain of the patient to which the drug solution is ad- 
ministered is reduced during needle insertion, adminis- 

10 tration, and needle removal, and the fear of the patient 
is also reduced, whereby administration can be carried 
out in a stable manner, resulting in reductions in physical 
and mental burdens. 

[0018] Further, when the automatic administration in- 
15 strument for medical use according to the present inven- 
tion is an administration instrument that employs plural 
drug solutions to be mixed, or a drug and a drug solution 
to be dissolved and mixed, the mixing or dissolving is 
automatically carried out, and further, a syringe is auto- 
matically shaken in the administration instrument body 
after the mixing or dissolving is completed. Therefore, 
the patient is released from the inconvenience of the mix- 
ing or dissolving operation, and further, the drug solutions 
can be mixed with higher reliability, whereby the drug 
solution itself can be used in the optimum state. Further, 
since air-releasing or the like is also automatically carried 
out, it becomes unnecessary to check air-releasing, 
thereby reducing the inconvenience of the air-releasing 
operation. 

[0019] Furthermore, in the automatic administration in- 
strument for medical use according to the present inven- 
tion, when the patient forgets about attaching the injec- 
tion needle when performing dissolving or administration, 
the operation of pushing out the drug solution is stopped, 
thereby preventing the risk of cracking of the syringe, 
inverse leakage of the drug solution, or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

Figure 1 is a perspective view of an automatic ad- 
ministration instrument for medical use according to 
a first embodiment of the present invention. 
Figure 2 is a cross-sectional view of the automatic 
administration instrument for medical use. 
Figure 3 is a cross-sectional view of an automatic 
administration instrument for medical use according 
to another embodiment of the present invention. 
Figure 4 is a block diagram illustrating the automatic 
administration instrument for medical use according 
the embodiment of the present invention. 
Figure 5 is a block diagram illustrating an internal 
construction of the conventional electric injector. 
Figure 6 is a cross-sectional view of a dissolving and 
mixing type automatic administration instrument for 
medical use according to conventional example. 
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BEST MODE TO EXECUTE THE INVENTION 

[0021] Hereinafter, an embodiment of the present in- 
vention will be described with reference to figures 1 to 4. 
[0022] Figure 1 is a perspective view illustrating an ex- 
ternal view of an automatic administration instrument for 
medical use according to an embodiment of the present 
invention, figure 2 is a cross-sectional view for explaining 
the internal structure of the automatic administration in- 
strument for medical use, figure 3 is a cross-sectional 
view for explaining the internal structure of an automatic 
administration instrument for medical use according to 
another embodiment of the present invention, and figure 
4 is a block diagram for explaining the embodiment of 
the present invention. 

[0023] First of all, the construction and operation of an 
automatic administration instrument for medical use 
which is capable of automatic needle insertion and au- 
tomatic needle removal will be described with reference 
to figure 1 , figure 2, and figure 4. 
[0024] In figure 1, reference numeral 18 denotes a 
body of the automatic administration instrument for med- 
ical use, numeral 17 denotes a switch for making the 
administration instrument perform insertion and removal 
of an injection needle, numeral 21 denotes a body cap 
that covers the injection needle, and numeral 20 denotes 
a skin touch switch for detecting that the administration 
instrument body 18 is pressed against a body region 
where administration is to be carried out. 
[0025] In figure 2, an inner case 10 to which a syringe 
8 filled with a drug solution 5 is attached is set in the body 
18. An injection needle 1 is set at an end of the inner 
case 10. Further, the injection needle 1 is housed in a 
body cap 21 and is invisible from the outside. In figure 2, 
however, the injection needle is visible because figure 2 
shows the position of the needle during needle insertion. 
Further, a battery 2 and a liquid crystal display 3 are also 
housed in the body cap 21 . 

[0026] Now, the user holds the body 1 8 by hand, press- 
es the skin touch switch 20 against a target region on 
his/her body, and presses the switch 17. Then, an axis 
of a motor 16 starts to rotate, and thereby a movable 
screw that is directly connected to the axis of the motor 
16 rotates. A screw thread is formed on the surface of 
the movable screw 15 so as to engage with a thread 
formed inside the inner cap 14. The inner cap 14 is en- 
gaged with a part of the inner case 1 0 by screws, and is 
freely movable by a predetermined stroke in the longitu- 
dinal direction of the body 1 8, in the body 1 8 united with 
the inner case 10. 

[0027] That is, in this construction, as the axis of the 
motor 16 rotates, the movable screw 15 rotates. The ro- 
tation is converted into a thrust that moves the inner case 
10 toward the tip of the injection needle 1 in the body 18 
by the inner cap 1 4, and consequently, the injection nee- 
dle 1 is protruded from the body cap 21 toward the skin 
and inserted into the skin. 

[0028] When administration of the drug solution is end- 


ed, the motor 1 6 rotates backward, and the injection nee- 
dle 1 is housed into the body 18. That is, the needle 1 is 
removed from the skin. 

[0029] It has been known that the higher the speed of 
5 inserting and removing the injection needle is, the lesser 
the patient feels pain. While in this embodiment these 
operations are carried out at an instant of 0.05 sec or 
blow during actual administration, the operation speed 
is variable and settable by a setting switch 26. Further, 
10 a series of operations and settings described above are 
carried out by sending signals to a microprocessor 100 
shown in figure 4 to be judged and instructed by the mi- 
croprocessor 100. 

[0030] Since, for safety, the circuit is constructed so 
15 that the actual needle insertion is not carried out unless 
the skin touch switch 20 is pressed, the needle insertion 
cannot be carried out unless the skin touch switch 20 is 
pressed against the target skin region. Further, the nee- 
dle removal is carried out by rotating the motor 16 back- 
20 ward after the microprocessor 100 judges that the ad- 
ministration is completed. Also the needle removal is car- 
ried out at an instant of 0.05 sec or below, like the needle 
insertion. 

[0031] In the above-mentioned construction, the oper- 
as ation of injecting the drug solution is carried out as fol- 
lows. 

[0032] With reference to figure 2, the user holds the 
body 18 by hand, presses the skin touch switch 20 
against a target region where administration is to be car- 

30 ried out, and pushes the switch 17. Then, the injection 
needle 1 is inserted into the skin. When about 0.5 sec 
has passed after the needle insertion, the motor 1 3 starts 
to rotate, and the rotation propagates to the shaft screw 
1 2. The inside of a drug solution push piston 9 is engaged 

35 with a screw thread formed at the surface of a shaft screw 
12, whereby the piston 9 is movable forward and back- 
ward in the syringe 8 when the shaft screw 12 rotates. 
Therefore, when the shaft screw 12 rotates, the drug so- 
lution push piston 9 is pushed forward. When the drug 

^0 solution push piston 9 moves forward, it presses the rub- 
ber 24 and the rubber 7, and further, the drug solution 5 
is pushed out of the tip of the injection needle 1 to be 
administered into the skin. 

[0033] However, when the skin touch switch 20 is not 
45 pressed, that is, when the body 1 8 is not pressed against 
the skin, no needle insertion nor injection of drug solution 
are carried out even if the switch Mispressed, as already 
described above. Once the switch 17 is pressed, it con- 
tinues to operate. 
50 [0034] The time until the motor 13 starts to operate 
after needle insertion, and the duration of drug injection 
by the motor 13, i.e., the amount of drug solution to be 
injected, are previously incorporated in the microproces- 
sor 100 shown in figure 4, and these operations are car- 
55 ried out according to instructions from the microproces- 
sor 100. 

[0035] Further, replacement of the syringe 8 is carried 
out as follows. 
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[0036] After administration, the injection needle 1 is 
surely housed in the body 1 8. When the reset switch 1 22 
is pressed in this state, the motor 1 3 and the shaft screw 
12 rotate so as to pull the drug solution push piston 9 
back into the body. Then, the body cap 21 is removed in 
the state where the drug solution push piston 9 is housed 
in the body, the needle cap 1 01 (similar to that shown in 
figure 6) is attached to the injection needle 1, and the 
injection needle 1 is twisted to be removed. Next, the 
syringe cap 4 is removed, and the syringe 8 is removed 
so as to be replaced with a new one. After syringe re- 
placement, the syringe cap 4 is set, and the injection 
needle 1 covered with the needle cap 101 is set. There- 
after, the needle cap 101 is removed, and the body cap 

21 is attached to the body 1 8, whereby the administration 
instrument goes into the stand-by for administration. 
[0037] Next, a description will be given of automatic 
dissolving, automatic mixing (shaking), automatic air-re- 
leasing, and automatic administration, with reference to 
figures 3 and 4. 

[0038] The inside of the syringe 8 is partitioned by the 
rubber 7 and the buffer 24 into two rooms, and the re- 
spective rooms are filled with the drug solution 22 and 
the powder preparation 23. Further, the injection needle 
1 is previously attached to the tip of the syringe 8. 
[0039] When the user holds the body 1 8 by hand and 
presses the dissolving switch 121 with the injection nee- 
dle 1 turning upward, the motor 1 3 rotates, and the shaft 
screw 12 directly connected to the axis of the motor 13 
rotates. A screw thread is formed on the surface of the 
shaft screw 12 so as to engage with a thread formed 
inside the drug solution push piston 9, and the tip of the 
drug solution push piston 9 is fixed to the rubber 24 with 
a screw. 

[0040] Accordingly, when the shaft screw 12 rotates, 
the rubber 24 united with the drug solution push piston 
9 starts to move toward the tip of the injection needle. 
That is, when the axis of the motor 13 rotates, the shaft 
screw 12 rotates, and the rotation is converted into a 
thrust that moves the rubber 24 in the syringe 8 toward 
the injection needle 1 by the drug solution push piston 9. 
[0041] Next, when the rubber 24 is pushed, the drug 
solution 22 is compressed and pushes the rubber 7 for- 
ward. When the rubber 7 reaches a position slightly 
ahead of a protrusion 25 of the syringe, the drug solution 

22 passes through the space that is formed by the pro- 
trusion 25 of the syringe and, further, goes over the rub- 
ber 7 and flows into the room where the powder prepa- 
ration 23 exists. At this time, the rubber 7 does not move 
even when the rubber 24 is pressed toward the injection 
needle 1 until all of the drug solution 22 flows into the 
room of the powder preparation 23. 

[0042] After the rubber 24 is pressed toward the injec- 
tion needle 1 and all of the drug solution 22 flows into the 
room of the powder preparation 23, the rubber 24 con- 
tacts the rubber 7. On the other hand, the drug solution 
22 that has flowed into the room of the powder prepara- 
tion 23 starts to gradually dissolve the powder prepara- 


tion 23. The microprocessor 100 shown in figure 4 mon- 
itors the time from when the motor 1 3 starts to rotate to 
when all of the drug solution 22 flows into the room of 
the powder preparation 23. Up to this point the automatic 

5 dissolving has been described. 

[0043] As described above, since the microprocessor 
100 shown in figure 4 monitors the time required for a 
series of operations up to the automatic dissolving, it in- 
structs automatic mixing (shaking) after the automatic 

10 dissolving is completed. 

Hereinafter, this operation will be described. 

[0044] The body 18 is positioned so that the injection 

15 needle 1 turns upward. In figure 4, when the microproc- 
essor 100 judges that the automatic dissolving is com- 
pleted, the microprocessor 100 outputs an instruction to 
rotate the motor 1 6. When the motor 1 6 rotates, the mov- 
able screw 1 5 directly connected to the axis of the motor 

20 16 rotates. 

[0045] A screw thread is formed on the surface of the 
movable screw 15 so as to engage with a thread formed 
inside the inner cap 14. The inner cap 14 is fixed to a 
part of the inner case 1 0 with a screw, and is freely mov- 

25 able in combination with the inner case 10, by a prede- 
termined stroke in the direction parallel to the longitudinal 
direction of the body 18, in the body 18. That is, when 
the axis of the motor 16 rotates, the movable screw 15 
rotates, and the rotation is converted into a thrust that 

30 moves the inner case 10 forward in the body 18 by the 
inner cap 14. 

[0046] A plate-shaped protrusion 19 is formed on a 
part of the inner case 10. Further, a photocoupler 11 is 
formed on the inside of the body 1 8. As the inner case 

35 10 moves toward the injection needle 1 with rotation of 
the motor 1 6, the plate-shaped protrusion 1 9 also moves 
in the same direction. When the plate-shaped protrusion 
1 9 reaches the position of the photocoupler 11, the mi- 
croprocessor 1 00 outputs an instruction to rotate the mo- 

40 tor 16 in the direction inverse to the previous rotation, 
according to a detection signal of the photocoupler 11. 
Then, the inner case 10 moves up to the initial position. 
When the inner case 10 reaches the initial position, the 
microprocessor 100 again outputs an instruction to nor- 

45 mally rotate the motor 16 as before. Then, the inner case 
1 0 starts to move toward the injection needle 1 . 
[0047] By repeating the above-mentioned operation 
several times, the inner case 1 0 is shaken. Consequent- 
ly, the syringe 8 attached to the inner case 1 0 is shaken, 

50 whereby the dissolved drug solution in the syringe 8 is 
shaken. 

[0048] The shaking time of the syringe 8 and the 
number of times the syringe 8 is shaken (for example, 
1 0 sec or below, and five to twenty times) have previously 
55 been incorporated as a program in the microprocessor 
1 00 so that an optimum state can be obtained according 
to the drug solution to be handled. The stroke during the 
shaking is made so that the injection needle 1 never goes 
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out of the body cap 21 attached to the body 1 8. 
[0049] Next, automatic air-releasing and automatic ad- 
ministration will be described. 

[0050] Initially, automatic air-releasing is incorporated 
as a program in the microprocessor 1 00 so as to be car- 
ried out subsequently to the automatic shaking. 
[0051] During the air-releasing, the body is positioned 
with the injection needle 1 turning upward, as in the dis- 
solving and shaking. The air-releasing is carried out with 
the injection needle 1 protruding from the body cap 21 . 
[0052] After the shaking, the microprocessor 1 00 out- 
puts an instruction to normally rotate the motor 1 6. Then, 
as described above, the movable screw 15 rotates, and 
the inner cap 14 moves the inner case 10 toward the 
injection needle 1, and consequently, pushes the injec- 
tion needle 1 out of the body cap 21 . During the air-re- 
leasing, even if the plate-shaped protrusion 19 formed 
at a part of the inner case 10 passes the photocoupler 
11 formed on the inside of the body 18, the microproc- 
essor 1 00 does not accept a signal at this time. 
[0053] At a point in time when the injection needle 1 
goes out of the body cap 21, the microprocessor 100 
stops rotation of the motor 16, and then outputs an in- 
struction to normally rotate the motor 1 3. As already de- 
scribed for the automatic dissolving, when the motor 13 
normally rotates, the rotation makes the shaft screw 12 
rotate, and makes the drug solution push piston 9 move 
toward the injection needle 1 . 

[0054] Since the operation up to the shaking has been 
ended, the rubber 7 and the rubber 24 contacting each 
other moves toward the injection needle 1 , pushes out 
the drug solution in the syringe 8, and further, pushes 
out the air in the syringe 8. Since the amount of air to be 
pushed out at this time depends on the amount of oper- 
ation of the drug solution push piston 9, i.e., the rpm of 
the motor 1 3, the rpm of the motor 1 3 is previously incor- 
porated in the microprocessor 100 as a program. 
[0055] Next, automatic administration will be de- 
scribed. The user holds the body 1 8 by hand, and presses 
the skin touch switch 20 against a target region, and 
presses the switch 17. Then, automatic needle insertion 
is carried out. Since the detail has already been de- 
scribed, repeated description is not necessary. 
[0056] After the automatic needle insertion, the micro- 
processor 100 outputs an instruction to normally rotate 
the motor 13. Then, the shaft screw 12 rotates, and the 
drug solution push piston 9 pushes the rubber 24 and 
the rubber 7, and further, pushes the drug solution. The 
drug solution is administered to the skin through the in- 
side of the injection needle 1. The speed of administering 
the drug solution at this time can be variably set by the 
setting switch 26. Further, since the motor 1 3 is controlled 
at a constant speed by the microprocessor 1 00, it is pos- 
sible to make the amount of drug solution to be injected 
per unit time constant. 

[0057] When the skin touch switch is removed from 
the skin during the administration, the microprocessor 
1 00 outputs an instruction to stop the rotation of the motor 


13, whereby the drug solution push piston 9 stops, and 
consequently, injection of the drug solution from the nee- 
dle 1 stops. Further, the injection needle 1 goes into the 
automatic needle removal state after a few seconds from 

5 when rotation of the motor 1 3 stops, and then it is housed 
in the body 1 8. At this time, the reason why the injection 
needle 1 is left for a few seconds is because the drug 
solution may leak from the tip of the injection needle 1 
due to pressure that has been applied to the drug solution 

10 push piston 9 even if the piston 9 is suddenly stopped 
during the administration. The time has previously been 
stored in the microprocessor. 

[0058] After the administration is completed, the mi- 
croprocessor 100 outputs an instruction to perform the 

15 operation of automatic needle removal. An appropriate 
time from the completion of administration to the auto- 
matic needle removal should be about 6 sec, considering 
existing data that the time from when injection of the drug 
solution is stopped to when leakage of the drug solution 

20 from the tip of the needle is completely stopped is about 
5 sec. 

[0059] A series of operations from the automatic nee- 
dle insertion and the automatic administration to the au- 
tomatic needle removal may be performed by only press- 
es ing the skin touch switch 20 against the skin without push- 
ing the switch 17. For this purpose, the microprocessor 
100 should monitor the time periods required for the re- 
spective operations from when the skin touch switch 20 
touches the skin, whereby all of the operations can be 
30 carried out at appropriate timings. Further, the microproc- 
essor 1 00 may sound a buzzer 27 with varying the tone 
according to the timings of the respective operations, i.e., 
needle insertion, administration, completion of adminis- 
tration, needle removal, etc., whereby a person having 
35 bad eyesight as well as a person having normal eyesight 
can recognize the operation state by the sound, and they 
can use the administration instrument with peace in mind. 
[0060] Further, if the user forgets about attaching the 
injection needle 1 when performing dissolving oradmin- 
40 istration, dissolving or administration are prevented by 
the operation as follows. 

[0061] This operation will be described with reference 
to figures 2, 3, and 4. 

[0062] With reference to figure 4, the driver of the motor 
45 1 3 is provided with a detection resistor 1 23 for converting 
a current that flows in the motor 13 into a voltage. The 
voltage is compared with a reference voltage that is pre- 
viously set by a reference voltage setting resistor 124 
and a reference voltage setting resistor 125 in a compa- 
50 rator 1 26. When the user presses the switch 1 7 to perform 
dissolving or administration without the injection needle, 
the motor 13 tries to normally rotate in such a direction 
that the drug solution push piston 9 pushes out the drug 
solution 9. However, in the rooms filled with the drug so- 
55 lution 5 (22) and the powder preparation 23, respectively, 
there is noway to make the air or the drug solution escape 
because the injection needle 1 is not attached, and there- 
by the pressure increases suddenly. However, the motor 
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13 tries to continue the rotation, more current flows into 
the detection resistor 123, and thereby the voltage of the 
detection resistor 123 increases. When the voltage of the 
detection resistor 123 exceeds the voltage that is set by 
the reference voltage setting resistor 124 and the refer- 5 
ence voltage setting resistor 125, the output of compa- 
rator 126 instructs the microprocessor 100 to stop the 
motor 13. Of course, a program for giving the above- 
mentioned instruction is previously incorporated in the 
microprocessor 100. 10 

APPLICABILITY IN INDUSTRY 

[0063] As described above, the automatic administra- 
tion instrument for medical use according to the present 15 
invention is useful as an administration instrument for 
administering drug solutions such as growth hormone, 
insulin, and the like. 

20 

Claims 

1. An automatic administration instrument for medical 
use for injecting a drug solution, said administration 
instrument comprising: 25 


4. An automatic administration instrument for medical 
use as defined in claim 1 or claim 2 wherein a speed 
at which the drug solution is administered by the sec- 
ond driving means is variable. 

5. An automatic administration instrument for medical 
use as defined in claim 1 further including a detection 
switch for detecting as to whether the administration 
instrument body contacts the body region to which 
the drug solution is to be administered. 

6. An automatic administration instrument for medical 
use as defined in claim 5 wherein insertion of the 
injection needle is enabled when the detection switch 
detects that the administration instrument contacts 
the body region to which the drug solution is to be 
administered. 

7. An automatic administration instrument for medical 
use as defined in claim 6 wherein administration of 
the drug solution is stopped when the detection 
switch detects that the administration instrument 
does not contact the body region to which the drug 
solution is to be administered, during administration 
of the drug solution. 

8. An automatic administration instrument for medical 
use as defined in claim 6 wherein the operation of 
housing the injection needle into the body is carried 
out when the detection switch detects that the ad- 
ministration instrument does not contact the body 
region to which the drug solution is to be adminis- 
tered, during insertion of the injection needle. 

9. An automatic administration instrument for medical 
use as defined in any of claims 5 to 7 wherein the 
detection switch also serves as a switch for driving 
the first and second driving means. 

10. The automatic administration instrument according 
to claim 1 , in which plural kinds of drug solutions, or 
a drug and a drug solution, are housed in different 
rooms in the syringe, which rooms are separated by 
a partition wall, and they are mixed or dissolved in 
the administration instrument body to administer the 
resultant drug solution, said instrument including; 

a driving means for displacing the partition wall, and 
a switch means for operating the driving means, 
wherein said mixing or dissolving is automatically 
carried out by displacing the partition wall by oper- 
ating the switch means. 

11. An automatic administration instrument for medical 
use as defined in claim 1 0 further including a driving 
means for shaking the syringe in the administration 
instrument body after mixing or dissolving the plural 
drug solutions, or the drug and the drug solution. 


- an inner case (10) that is slidably provided in 
an outer case of the body (18) of the adminis- 
tration instrument, 

- an injection needle (1) that is attached to the 30 
inner case, 

- a syringe (8) that is replaceably attached to the 
inner case and is filled with the drug solution, 
wherein a switching means (20) provided on the 
body of the administration instrument is operat- 35 
ed by pressing a part of the exterior of the body 
against a body region of a patient to which the 
drug solution is to be administered, thereby op- 
erating: 

- a first driving means (16) for sliding the inner 40 
case in the outer case, so that the injection nee- 
dle protrudes from the outer case of the body to 
perform needle insertion into the body region of 

a patient, and thereafter, 

- a second driving means (13) that is coupled to 45 
the syringe to administer the drug solution. 

2. An automatic administration instrument for medical 
use as defined in claim 1 wherein, when performing 
removal of the injection needle, the inner case is slid 50 
so that the injection needle protruding from the outer 
case is housed in the outer case, thereby automat- 
ically removing the injection needle. 

3. An automatic administration instrument for medical 55 
use as defined in claim 1 or claim 2 wherein a speed 

of inserting the injection needle or a speed of pulling 
out the injection needle is variable. 
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12. An automatic administration instrument for medical 
use as defined in claim 1 0 or 1 1 wherein the syringe 
driving means is driven so that air releasing is carried 
out in advance of administration of the drug solution. 

5 

13. The automatic administration instrument for medical 
use according to claim 1 , wherein injection of a drug 
solution is not carried out when an injection needle 
is not attached to the body of the administration in- 
strument. 10 


Patentanspriiche 

1. Automatisches Verabreichungsinstrument zur me- 15 
dizinischen Verwendung zum Injizieren einer Medi- 
kamentenlosung, mit: 

einem inneren Gehause (10), das gleitfahig in 
einem aufieren Gehause eines Hauptteils (18) 20 
des Verabreichungsinstruments vorgesehen 
ist; 

einer Injektionsnadel (1), die an dem inneren 
Gehause befestigt ist: und 

einer Spritze (8), die auswechselbar an dem in- 25 
neren Gehause angebracht ist und mit der Me- 
dikamentenlosung gefullt ist, 

wobei Schaltmittel (20), die an dem Hauptteil des 
Verabreichungsinstruments vorgesehen sind, da- 30 
durch betatigt werden, dass ein Teil des Aufieren 
des Hauptteils gegen einen Korperbereich eines Pa- 
tienten gedruckt wird, an den die Medikamentenlo- 
sung verabreicht werden soil, wodurch erste An- 
triebsmittel (16) zum Gleitenlassen des inneren Ge- 35 
hauses in dem aufceren Gehause betatigt werden, 
sodass die Injektionsnadel aus dem aufieren Ge- 
hause des Hauptteils herausragt, urn die Nadel in 
den Korperbereich eines Patienten einzustechen, 
und anschlie&end zweite Antriebsmittel (1 3) betatigt 40 
werden, die mit der Spritze verbunden sind, urn die 
Medikamentenlosung zu verabreichen. 

2. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 1 , dadurch 45 
gekennzeichnet, dass beim Herausziehen der In- 
jektionsnadel das innere Gehause gleiten gelassen 
wird, sodass die Injektionsnadel, die aus dem aufte- 

ren Gehause herausragt, in dem aufteren Gehause 
aufgenommen wird, wodurch die Injektionsnadel au- 50 
tomatisch herausgezogen wird. 

3. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 1 oder An- 
spruch 2, dadurch gekennzeichnet, dass eine Ge- 55 
schwindigkeit des Einstechens der Injektionsnadel 
oder eine Geschwindigkeit der Herausziehens der 
Injektionsnadel variabel ist. 


4. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 1 oder An- 
spruch 2, dadurch gekennzeichnet, dass eine Ge- 
schwindigkeit, mit der die Medikamentenlosung von 
den zweiten Antriebsmitteln verabreicht wird, varia- 
bel ist. 

5. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 1 , das wei- 
terhin einen Detektionsschalter zum Detektieren 
aufweist, ob das Verabreichungsinstrument in Kon- 
takt mit dem Korperbereich ist, in den die Medika- 
mentenlosung verabreicht werden soil. 

6. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 5, dadurch 
gekennzeichnet, dass das Einstechen der Injekti- 
onsnadel veranlasst wird, wenn der Detektions- 
schalter detektiert, dass das Verabreichungsinstru- 
ment in Kontakt mit dem Korperbereich ist, in den 
die Medikamentenlosung verabreicht werden soil. 

7. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 6, dadurch 
gekennzeichnet, dass die Verabreichung der Me- 
dikamentenlosung unterbrochen wird, wenn der De- 
tektionsschalter detektiert, dass das Verabrei- 
chungsinstrument wahrend der Verabreichung der 
Medikamentenlosung nicht in Kontakt mit dem Kor- 
perbereich ist, in den die Medikamentenlosung ver- 
abreicht werden soil. 

8. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 6, dadurch 
gekennzeichnet, dass das Aufnehmen der Injekti- 
onsnadel in den Hauptteil durchgefuhrt wird, wenn 
der Detektionsschalter detektiert, dass das Verab- 
reichungsinstrument wahrend der Verabreichung 
mit der Injektionsnadel nicht in Kontakt mit dem Kor- 
perbereich ist, in den die Medikamentenlosung ver- 
abreicht werden soil. 

9. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach einem der Anspruche 
5 bis 7, dadurch gekennzeichnet, dass der Detek- 
tionsschalter auch als ein Schalter zum Betatigen 
der ersten und zweiten Antriebsmittel dient. 

10. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 1, in dem 
mehrere Arten von Medikamentenlosungen, oder 
ein Medikament und eine Medikamentenlosung, in 
verschiedenen Kammern in der Spritze, die durch 
eine Trennwand voneinander getrennt sind, aufge- 
nommen werden und in dem Hauptteil des Verab- 
reichungsinstruments gemischt oderaufgelost wer- 
den, urn die resultierende Medikamentenlosung zu 
verabreichen, 
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wobei das Instrument Antriebsmittel zum Verschie- 
ben der Trennwand und Schaltmittel zum Betatigen 
der Antriebsmittel aufweist, wobei das Mischen oder 
Auflosen durch das Verschieben der Trennwand 
durch Betatigen der Schaltmittel automatisch erfol- 
gen. 

11. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 10, das 
weiterhin Antriebsmittel zum Schutteln der Spritze 
in dem Hauptteil des Verabreichungsinstruments 
nach dem Mischen oder Auflosen der mehreren Me- 
dikamentenlosungen, oder des Medikaments und 
der Medikamentenlosung, aufweist. 

12. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 1 0 oder 1 1 , 
dadurch gekennzeichnet, dass die Antriebsmittel 
fur die Spritze so betatigt werden, dass vor der Ver- 
abreichung der Medikamentenlosung eine Entluf- 
tung erfolgt. 

13. Automatisches Verabreichungsinstrument zur me- 
dizinischen Verwendung nach Anspruch 1 , dadurch 
gekennzeichnet, dass keine Injektion einer Medi- 
kamentenlosung durchgefuhrt wird, wenn an dem 
Hauptteil des Verabreichungsinstruments keine In- 
jektionsnadel angebracht ist. 

Revendications 

1. Instrument d'administration automatique destine a 
une utilisation medicale pour injecter une solution 
medicamenteuse, ledit instrument d'administration 
comprenant : 

- un boTtier interieur (10) qui est prevu de fagon 
coulissante dans un boTtier exterieur du corps 
(18) de I'instrument d'administration, 

- une aiguille d'injection (1) qui estfixee au boT- 
tier interieur, 

- une seringue (8) qui est fixee de fagon rempla- 
cable au boTtier interieur et est remplie de la so- 
lution medicamenteuse, 

dans lequel un moyen de commutation (20) pre- 
vu sur le corps de I'instrument d'administration 
est opere en pressant une partie de I'exterieur 
du corps contre une region de corps d'un patient 
auquel la solution medicamenteuse doit etre ad- 
ministree, operant ainsi : 

- un premier moyen d'entraTnement (16) pour 
faire coulisser le boTtier interieur dans le boTtier 
exterieur, de telle sorte que I'aiguille d'injection 
fait saillie du boTtier exterieur du corps pour exe- 
cuter une insertion de I'aiguille dans la region 
de corps d'un patient, et ensuite, 

- un deuxieme moyen d'entraTnement (13) qui 


est couple a la seringue pour administrer la so- 
lution medicamenteuse. 

2. Instrument d'administration automatique destine a 
5 une utilisation medicale selon la revendication 1 

dans lequel, lors de I'execution du retrait de I'aiguille 
d'injection, le boTtier interieur est fait coulisser de tel- 
le fagon que I'aiguille d'injection faisant saillie du boT- 
tier exterieur est logee dans le boTtier exterieur, re- 
10 tirant ainsi automatiquement I'aiguille d'injection. 

3. Instrument d'administration automatique destine a 
une utilisation medicale selon la revendication 1 ou 
la revendication 2 dans lequel une vitesse d'insertion 

15 de I'aiguille d'injection ou une vitesse de retrait de 
I'aiguille d'injection est variable. 

4. Instrument d'administration automatique destine a 
une utilisation medicale selon la revendication 1 ou 

20 la revendication 2 dans lequel une vitesse a laquelle 
la solution medicamenteuse est administree par le 
deuxieme moyen d'entraTnement est variable. 

5. Instrument d'administration automatique destine a 
25 une utilisation medicale selon la revendication 1 in- 

cluant en outre un commutateur de detection pour 
detecter si le corps de I'instrument d'administration 
est au contact de la region de corps a laquelle la 
solution medicamenteuse doit etre administree. 

30 

6. Instrument d'administration automatique destine a 
une utilisation medicale selon la revendication 5 
dans lequel I'insertion de I'aiguille d'injection est pos- 
sible lorsque le commutateur de detection detecte 

35 que I'instrument d'administration est au contact de 
la region de corps a laquelle la solution medicamen- 
teuse doit etre administree. 

7. Instrument d'administration automatique destine a 
40 une utilisation medicale selon la revendication 6 

dans lequel I'administration de la solution medica- 
menteuse est stoppee lorsque le commutateur de 
detection detecte que I'instrument d'administration 
n'est pas au contact de la region de corps a laquelle 
45 la solution medicamenteuse doit etre administree, 
pendant I'administration de la solution medicamen- 
teuse. 

8. Instrument d'administration automatique destine a 
50 une utilisation medicale selon la revendication 6 

dans lequel I'operation de logement de I'aiguille d'in- 
jection dans le corps est effectuee lorsque le com- 
mutateur de detection detecte que I'instrument d'ad- 
ministration n'est pas au contact de la region de 
55 corps a laquelle la solution medicamenteuse doit 
etre administree, pendant I'insertion de I'aiguille d'in- 
jection. 
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9. Instrument d'administration automatique destine a 
une utilisation medicale selon I'une quelconque des 
revendications 5 a 7 dans lequel le commutateur de 
detection sert egalement comme un commutateur 
pour entramerle premier etledeuxieme moyen d'en- 5 
tramement. 

10. Instrument d'administration automatique selon la re- 
vendication 1, dans lequel plusieurs types de solu- 
tions medicamenteuses, ou un medicament et une 10 
solution 

medicamenteuse, sont regus dans differentescham- 
bres dans la seringue, lesquelles chambres sont se- 
parees par une paroi, et ils sont melanges ou dissous 
dans le corps de I'instrument d'administration pour 15 
administrer la solution medicamenteuse resultante, 
ledit instrument incluant : 

un moyen d'entramement pour deplacer la cloi- 
son, et un moyen de commutation pour operer 20 
le moyen d'entramement, dans lequel ledit me- 
langeage ou ladite dissolution est effectue(e) 
automatiquement en deplagant la paroi en ope- 
rant le moyen de commutation. 

25 

11. Instrument d'administration automatique destine a 
une utilisation medicale selon la revendication 10 
incluant en outre un moyen d'entramement pourse- 
couer la seringue dans le corps de I'instrument d'ad- 
ministration apres le melangeage ou la dissolution 30 
des solutions medicamenteuses multiples, ou du 
medicament et de la solution medicamenteuse. 

12. Instrument d'administration automatique destine a 
une utilisation medicale selon la revendication 1 0 ou 35 
1 1 dans lequel le moyen d'entramement de seringue 

est entrame de telle sorte qu'une evacuation d'air 
est effectuee avant I'administration de la solution 
medicamenteuse. 

40 

13. Instrument d'administration automatique destine a 
une utilisation medicale selon la revendication 1 
dans lequel I'injection d'une solution medicamenteu- 
se n'est pas effectuee lorsqu'une aiguille d'injection 
n'est pas fixee au corps de I'instrument d'adminis- 45 
tration. 
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